Materials and Methods
All individuals also signed an informed-consent form regarding this study, which was approved by our institutional review board.
The MR examination consisted of a surface coil evaluation (with a 5-inch [-13-cm] round general-purpose coil) of the olfactory bulbs and tracts with the coil centered on the nasion. After a sagittal localizing scan, coronal Ti-weighted images with a TR of 500 msec, a TE of 15 msec, and two excitations were obtained with 3-mm interleaved scans (no interslice gaps), a 12-cm field of view, and a matrix of 256 x 256. These coronal Ti -weighted scans were used in the quantitative evaluation of the olfactory bulbs and tracts. Three-millimeter interleaved coronal fast spin-echo T2-weighted scans through the olfactory bulbs and tracts were penfonmed with a long TR (2000/ 84/2), a matrix of 256 x 192, and a 12-cm field of view. These coronal fast spin-echo T2-weighted scans were used to assess signal intensity abnormalities within the olfactory bulbs and tracts.
A head coil examination of the brain also was performed. The head coil examination included a sagittal localizing scan and 3-mm interleaved coronal Ti-weighted scans (600/11/1) with a 25-cm field of view and a matrix of 256 x 256. These scans were followed by 5-mm interleaved axial fast spin-echo T2-weighted scans (4000/80/i) of the entire brain. The coronal Ti -weighted scans through the temporal lobes were used for volumetric assessment of the temporal lobes. The true volumes of the phantom contents were measured by use of a water displacement technique with a graduated cylinder designed for this purpose.
Results
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Imaging Findings
The most common MR finding for the 25 individuals with congenital anosmia on hyposmia was complete absence of the olfactory bulbs (n = 21 , 84%), which occurred bilaterally in all instances.
The olfactory tract was absent on the night side in 19 patients (76%) and on the left side in 18 patients (72%) (Fig. 1) . In five cases, there was evidence of a tract without a bulb (two on the might and three on the left), but in no case was a bulb present without a tract. In four patients, both the olfactory bulbs and the olfactory tracts were visible, although the bulbs and/on tracts were hypoplastic (Fig. 2) . Olfactory sulci were absent bilaterally in nine patients, unilaterally on the right in four patients, and unilaterally on the left in one patient.
In 1 8 instances (out of 50 possible), a bulb was absent but an olfactory sulcus was present, and in no instance was an olfactory sulcus absent but a bulb present. In the individual who had borderline function on the night side and anosmia on the left side, the olfactory tracts were normal, but moderate volume loss in the night olfactory bulb and marked volume loss in the left olfactory bulb were noted. 
Phantom Data
The maximum variations in volume measured at four different slice locations ranged from 0.9% to 4.8% for the three structures measured in the phantom. The interobsenver vanability between the two reviewers of the phantom ranged from 0.1% to 3.7%. The volumes calculated from ISG Technologies data differed from those determined by the water displacement method by 6.3-7.0%
for the three items in the phantom.
Discussion
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